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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli mporpaMmbl BOCIIUTAaHUS U ¢ Y4ETOM KOHLENIMH IpENoJaBaHus y4eOHOro Mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJIEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 0O0yYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHuE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:KaHMsl MPOTrpaMMbl MO XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY NOCIEIOBATEIbHOTO PA3BUTHs 3HAHWN HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUYECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJlaM MO3HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHHH XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEeIbHOCTH, OCBOEHUH IPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IIO3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CTOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hefleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Moisb. MosnsipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChbl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kinaccudukamus XUMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHUCaHUuE (U3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHNWE METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) SBJICHHM, HaOII0IeHNE
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pas3zeneHus CMeceil: C TOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHWE, IUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon — 3j€eMEHT M MpOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl TONydyeHHUs KUCIOpoJa B Jlaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCWIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

Mousipabliii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHBbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3nNUeCKre U XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @usndeckue U XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M OIHUCAHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alru, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLuy Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XHMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NPOTEKaHUs peaklUil HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiECcca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKHE M XMMUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COeIMHEHUH B MpUpoAe. XHUMHUECKOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIEeHHs. A30T, paclpoCTpaHeHHE B Mpupoae, (U3NYecKue H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHHE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3 QeKT. YrolbHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHblE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yY€HHE XUMHUUECKUX CBOMCTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHUE KAYEeCTBEHHBIX PEaKlUMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJUJIbl U UX COCIUHEHUS.



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalbliMs. BaxkHelmme coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A AITFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (II) m xenesza (III), ux cocraB, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJbIMs U HATPHUSI C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajbllus, alOMUHUS, IMHKA, xene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PpEMETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOT'PAMMBI 110 XHMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJbTATbI

JIngHOCTHBIE pe3yJabTaThl OCBOEHHS IIPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJi¢ OOy4YeHHUS XMMHH B C€IMHCTBE y4eOHOW M BOCIHUTATEIHHOU IEATCIHHOCTH B
COOTBETCTBUU C TPAIAULIUOHHBIMU POCCUUCKUMH COIMOKYIBTYPHBIMA H JYXOBHO-HPABCTBCHHBIMU
[IEHHOCTSIMU, TPUHATHIMM B OOIIECTBE MpaBWJIaMH W HOPMAaMH TIOBEJACHHS M CIOCOOCTBYIOT
IpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITHATM3AIIMN 00YJIarOITUXCS.

JIM9HOCTHBIE PE3yIbTATBl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TTO3UTHBHBIX [ICHHOCTHBIX OPHEHTAIIMI U pACIIMPEHHUE OMBITA ACATCILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMS .

[IEHHOCTHOTO OTHONICHHUS K OTCUSCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H HAYYHOMY
HACJICUIO, TIOHUMAaHHWS 3HAYCHUS XUMHUYECKOW HAYKH B JKU3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM HHGOpMAIIUEH O IEepPeAOBBIX TOCTHIKCHHSAX M OTKPBITHSIX
MHUPOBOH M OTE€YECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTpPOWCTBE MUpa U
00I11eCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COIUAJIbHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHKATUBHOM KOMITIETEHTHOCTH B OOII[ECTBEHHO IMOJIE3HOH,
y4e0HO-HCCIIeIOBATEILCKOM, TBOPYECKOM W JPYTHX BHJIAX JCSITEILHOCTH, TOTOBHOCTH K
pa3HOOOpPa3HON COBMECTHOM NEATENHOCTH TP BBIMOJHEHWU YUeOHBIX, MO3HABATENIBHBIX 3ajad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYE€OHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHHUIO W B3aUMOIIOMOIIM B TMpOIECCE ATOW Y4eOHOH IesATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHUE W TIOCTYIKH CBOWX TOBAPHIIEH C MO3UIIUU HPABCTBEHHBIX W MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUUYECKOM peaKkiuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM W COCTABISIONIME OCHOBY JUISS TIOHUMAaHUS CYIIHOCTH
HAyYHOW KapTHUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHPOJIHI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOIHOM CPeIoi, O pOJIM XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAIpaBJIICHHbIE Ha TOJNyY€HHWE HOBBIX 3HAHWA TIO XHMHUH,
HEOOXOMUMBIC JUISI OOBSCHCHHS HAOMIOJAaeMBIX TIPOIECCOB W SIBJICHHM, ITO3HABATEIBHOM,
WH(OPMAIMOHHON M YHUTATEIIbCKOW KYJIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIBHONW PabOTHI C
yu4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypod, ITOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOyYEeHHWIO M TIO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON NEITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NajdbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pPOBBIN 00pa3 KM3HU, OCO3HAHUE TTOCJICICTBUA W HEMPUITHE BPEAHBIX MPUBBIUEK (YITOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYypeHHs), HEOOXOTUMOCTH COONIOJACHUS TMPaBHI O€30MaCHOCTH TMPH
oOpalleHuy ¢ XMMUYECKUMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



UHTEpEC K MPAaKTUYECKOMY H3YYEHHUIO Npodeccuil M TpyAa pa3ivyHOro pojJa, YBaKEHHUE K
TPYLy U pe3ysbTaTam TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUs MPEIMETHBIX
3HaHUH IO XUMHH, OCO3HAHHBIN BHIOOP MHAWBUIYAILHOM TPACKTOPUU MPOIODKEHHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHWMHUH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, yclemHol npodecCuOHaIbHONW AEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHU,
TOTOBHOCTb aJaNTUPOBATHCA B IPOPECCUOHATIBHON cperie;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKH 1Ies1eco00pa3Hoe OTHOLIEHHWE K NPUpPOJE KaK HMCTOYHMKY J>KU3HHM Ha 3emJe,
OCHOBE €€ CyILIECTBOBAaHUS, MOHMMAaHUE IIEHHOCTU 3JI0POBOrO M 0Oe€30macHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE
[IECHHOCTH COOJIIOZICHUS MpaBHJ 0E30MacHOr0 IMOBEIEHHs Npu paboTe C BEIIeCTBAMH, a TAKKE B
CUTYalUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJyYaeMble IPU M3YyYEHUH XUMHHM, JJIs peleHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLEH PUPOIHON CPENOH, Ul TOBBILICHHS YPOBHS dKOJIOTHYECKOU KYJIBTYPBI,
OCO3HAHHUA IJI00AJBHOTO XapakTepa HKOJIOIMYECKUX MPOOJIeM M MyTeW HUX pEeLIeHMs IOCPEICTBOM
METOJI0B XMMHH, 3KOJOTHYECKOIO MBIIUIEHUS, YMEHHSI PYKOBOJACTBOBATLCS UM B IIO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeranmpeaMETHBIX pe3yJAbTaTOB BBLACISAIOT 3HAYMMbIE s (popMUpOBaHUS
MHUPOBO33pEHUS OOIlEeHAyUYHbIE MOHATHS (3aKOH, TEOpus, MNPUHIMI, TUIOTe3a, (aKT, cHcTeMa,
polecc, KCHEPUMEHT M JPYroe.), KOTOpble HCIHOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUM M3 3TUX IMpeaMeToB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOW Hay4yHOH KapTHHE MHUpA, U YHHUBEpCaJbHble YydeOHble JeWCTBUA (I10O3HABATENbHBIC,
KOMMYHHUKATHBHbIE, pETyJIATHUBHBIE), KOTOpble 00ecneunBaloT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! JeATEIbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUSA

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS UCIIONb30BATh NPUEMBI JIOTUYECKOTO MBILIJICHUS [IPU OCBOCHHUM 3HAHUM: PAaCKpBIBATh
CMBICII XUMHUYECKHX MOHATUH (BBLIEIATh UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C
JPYTMMU TOHSTHSIMH), HCIOJNb30BaTh MOHATHS JUIsl OOBSACHEHUS OTIENIbHBIX (DAaKTOB U SBIICHUH,
BbIOMpaTh OCHOBAHMS M KPUTEPUU Ui KIACCU(PUKALMKM XMMHUYECKUX BEIIECTB M XHMHUYECKUX
peakuuii, ycTaHaBJIMBaTh NMPUUYUHHO-CIIEJACTBEHHBIE CBA3M MEXAY OOBEKTaMH H3Yy4YCHMs, CTPOUThH
JIOTMYECKUE PACCYKACHUS (MHAYKTUBHBIC, JIEIyKTHBHbIC, IO aHaJOrMM), JeNaThb BbIBOJBI H
3AKITFOYEHUS;

YMEHHME TNPUMEHATh B TPOIECCe MO3HAHMUS TMOHATUS (IpeIMETHblE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIIOIb3yeMble B XHMHH, IPeoOpa3oBbIBATh LIMPOKO
IPUMEHSEMbIE B XUMHUHU MOJEIBHBIE IPEACTABICHUS — XMMHUYECKUN 3HAK (CHMMBOJ D3JIEMEHTA),
XUMHUYecKast popMysia U ypaBHEHUE XUMHUECKON peakIMK — MPU PelIeHuH y4eOHO-TI03HABaTENbHBIX
3a/1a4, ¢ y4€TOM 3THX MOJENBHBIX INPEACTABICHUN BBIABISTH U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3y4aeMbIX 0OBEKTOB — XMMHUYECKHX BELIECTB U XUMUYECKUX PEAaKIUH, BHISIBIATH 00IIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHBIE CBSI3M U IPOTHBOPEYUS B H3y4aeMBIX IIpoLleccax H
SABJICHUSX.

Ba3oBrble ucciaenoBareJLCKue AelCTBHSA.

YMEHUE UCII0JIb30BATh II0CTABIECHHBIE BOIIPOCH] B KAYECTBE HHCTPYMEHTA IIO3HAHUSA, A TAKXKE B
Ka4yecTBE OCHOBBI JJIsi (POPMHUPOBAHUS THIOTE3Bl 1O IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)XJICHUM;



IpUOOpETEeHUE OIbITa [0 TUIAHUPOBAHWIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HaONI0AaTh 3a XOAOM IIPOLECCA, CAMOCTOSITEIbHO IMPOTHO3UPOBATH €ro
pe3yibTar, (opMynupoBaTh OOOOIIEHMS M BBIBOABI MO pE3yJlbTaTaM MPOBEAEHHOIO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
dopM mpencTaBieHHs, MOMy4aeMyl M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs JUTEparypa
XUMHYECKOTO COJIep KaHMsl, CIPaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpUTUYECKU OIICHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE TMPUMEHSTH pa3lIM4YHbIE METOJbI M 3alpoChl MPH MOMCKE U 0TOOpe MHpOpManuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIS BBITIOJHEHUS Y4EOHBIX M IO3HABATEIbHBIX 3a/1a
onpeAenéHHOr0 THUIA, TPUOOPETEHHE OIbITa B O0JIACTH UCHOIB30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH, OBIAJCHHUE KyJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BIOMpaTh ONTUMANIbHYIO (POpPMY IPEICTaBIECHUS UHPOPMALUU
U WUTIOCTPUPOBATh PELIaeMbIe 33/1a4l HECIOXHBIMH CXEMaMH, JAUarpaMMaMu, IPYrUMH (hopMamMu
rpaduKu U UX KOMOUHAITUSIMH,

YMEHHE HCIOJIb30BaTh W AaHAM3UPOBAaTh B IMpolecce Y4eOHOM U HCCIIeq0BaTENbCKOU
JEeSITeTbHOCTH MHPOPMALIUIO O BIUSHUHM MPOMBIIIICHHOCTH, CEIBCKOT0 XO35SHCTBA M TPAHCIIOPTA HA
COCTOSTHUE OKpY’Karollel IpUPOTHOHN cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auaiora u (WiM) AUCKYCCUH) MO CYIIECTBY 00CYyKIaeMon
TeMBI, (POPMYIHPOBATH CBOU IPEIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHMSI IPEIJIOKEHHON 3a/1a4;

YMEHMSI IPEJCTAaBISATh MOJyYEHHbIE PE3yJIbTaThl MO3HABATEIbHON IEATEIbHOCTH B YCTHBIX U
IMCBbMEHHBIX TEKCTaX; A€IaTh IPE3EHTALNIO PE3YJIbTATOB BBIIIOJHEHUS XMMHUECKOTIO SKCIIEPUMEHTA
(;1TabopaTopHOro OImBITa, JAOOPAaTOPHOH PabOTHl MO HMCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHMsI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I103HABATEIbHOW U
UCCIIEI0BATEIbCKON AEATEIbHOCTH IPU PEIIEHUH BO3HUKAIOUIMX MPOOIeM Ha OCHOBE Y4éTa OOIIMX
MHTEPECOB M COIJIACOBaHMSA MO3MIMN (0OCYXKIeHHsS, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEWCTBUM, ONpeAeIeHNEe KPUTEPUEB MO OIIEHKE Ka4eCTBA BHIIIOJHEHHOU
paboTHl U ApyTHE).

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIe 1eCTBHA:

YMEHHME CaMOCTOSITEJIbHO OINPEACIATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JESTENbHOCTD, BEIOMpaTh Haubosee
s exTuBHBIE CMTOCOOBI pelieHrs YIeOHBIX M TO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIIEHO COCTABIIATh
WM KOPPEKTHPOBATh MPEAJIOKEHHBIM aarOpUTM JEUCTBUI NMpPU BHINOJIHEHUHM 3aJaHUM C y4E€TOM
MOJTy4YeHHUs] HOBBIX 3HAHUN 00 u3ydaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBUE IMOJIYYEHHOTO pe3yibTaTa 3asBJIEHHON 1IeJIM, YMEHUE HCII0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHHH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pE3yNbTaTOB IO OCBOCHHMIO 0053aTEIbHOTO  COJAEpIKaHUS,
YCTAaHOBJICHHOTO  JaHHOW  deaepalbHOM  pabouelt  mporpamMMoil, BBIICISAIOT: OCBOCHHBIC
0o0y4aroluMucsl HayYHbIE 3HAHUS, YMEHUSI U CIOCOObI NeiCcTBU, cnenuduieckue 1 IpeaIMeTHON
obmactn «XuUMHS», BUABI JCATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HMHTEpPIIPETaIH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX yYEOHBIX M HOBBIX CUTYaIIHsX.



K konmy oOyuenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTtb CHOPMHUPOBAHHOCTH y OOYHAIOIIUXCS YMEHUH:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH HJIIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAasi M MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs macca,
MaccoBas JIOJIsl XMMHYECKOTO JJIEMEHTa B COCIWHCHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTA,
OCHOBAaHHME, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHUS, XHMHUYECKas peaklus,
KIaCCU(UKAILIUS pPEaKIUi: pPeaKkIHh COCTUHEHUS, PEAKIMH PA3JIOKCHHS, PEaKIMH 3aMCIICHUs,
peaknuu 0oOMeHa, PK30- M JHIOTEPMUUYECKHE PEAKIIMU, TEIUIOBOM A(QeKT peakiuu, sapo aToma,
9JICKTPOHHBIA CJIOM aTOMa, aTOMHAas OpOWTallb, PaguyC aToMa, XUMHUYECKas CBs3b, MOJApHAs U
HETOJISIPHAST KOBAJIEHTHAs CBSI3b, MOHHAsA CBS3b, MOH, KATHOH, aHHUOH, PacTBOpP, MaccoBas MIO0Js
BelecTBa (IIPOLICHTHAS KOHIIEHTpPAIHs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUWA U NMPUMEHSTH ITU TMOHATUSA NPHU
ONMCAHUM BEILIECTB U UX NIPEBPALICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JUIS COCTAaBJICHHUS (OPMYJ BEHIECTB W YPaBHCHHIA
XUMHYECKUX PEAKIUN;
OTPENIESATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENECHb OKUCICHUS
9JIEMEHTOB B OWHApHBIX COCAMHEHUSAX, MPUHAIJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coequHeHU Mo (opMmylaM, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs M MOHHAs) B HEOPTaHMYECKHX
COCIMHEHMSAX
packpsiBaTh cMbich Ilepuoaunueckoro 3akona JI. M. MenpgeneeBa: eMOHCTPUPOBATh MOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX NOJIoKeHus B [leprnoanueckon
CHCTEME, 3aKOHOB COXPAHEHHS MAaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
Y4€HHs, 3aKOHa ABOTaJpO;
OMHUCBHIBATh M XapakTepu3oBaTh TaOMu4Hyro (opmy I[lepuonnueckoil CHUCTEMBI XUMHUYECKHUX
AIIEMEHTOB: pa3inuaTh MOHATHS «r1aBHas moiarpynna (A-rpymma)» u «mobouyHas noarpynmna (b-
rpynmna)», mMaible U OOJbIINE MEePHOJbl, COOTHOCUTh 00O3HAYEHHs, KOTOPbIE MMEIOTCS B TaOJHIle
«llepnognueckass cucrema xumudeckux odnemMeHtoB J[. WM. MengeneeBay ¢  4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAjzpa, 00IIee Yncio
AIIEKTPOHOB U paclpeieNIeHNe UX TI0 AIEKTPOHHBIM CIIOSIM);
KJIacCCU(DUITUPOBATh XUMHUECKUE AJIIEMEHThI, HEOPTAHNYECKUE BEIECTBA, XUMHUECKHE PEeaKiuu (1o
YHCITy U COCTaBY yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3 dexTy);
XapakTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIass ONHUCAHUE MPUMEPAMU MOJEKYISPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KA4ECTBEHHOI'O COCTAaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPALICHUI B PA3JIMUHBIX YCIOBUSX;
BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYKO JOJIIO
XUMHYECKOTO dJIeMEeHTa 1o (GopMyse COSAMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIINu;
MIPUMEHSTh OCHOBHBIE OINEPAIMU MBICIUTEIBHOW NESITEIbHOCTH — aHAIW3 W CHUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEeMATU3AINI0, KIACCH(PUKAIUIO, BBISIBICHHE NMPUYUHHO--CICCTBEHHBIX CBsI3ed —
JUISL U3YYEHUSI CBOMCTB BEILECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS
— HaOI0IcHNE, U3MEPEHNE, MOICTUPOBAaHNE, SKCTIEPUMEHT (PeaIbHBIN U MBICIICHHBIN );



CIIeIOBaTh MpPaBHUJIaM TMOJIH30BAHUS XHMHUYECKON MOCYHOH M JIabopaTOpHBIM OOOpPYIOBaHHEM, a
TaK)Ke IMpaBWJIaM OOpaleHHs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO TONYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(BomopoJla W KHUCJIOpOJa), NIPHUTOTOBJICHUIO PACTBOPOB C OINPEAeIEHHOM MaccoBOM oneit
pPacTBOPEHHOTO  BEILIECTBA, IUJJAHUPOBaTh M IPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOUed U KUCIOT C IOMOIIbI0 MHIUKATOPOB (J1akMyc, GeHondTalenH,
METHUJIOPAHXK U APYTHUE).

K xoniy oOyudeHuss B 9 KJjacce mpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHN: XUMUYECKUN 3JIE€MEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHHUOH, IIPOCTOE€ BEILIECTBO, CIOKHOE BEIIECTBO, BAIIEHTHOCTh, AJIEKTPOOTPULATEIBHOCTD,
CTETeHb OKUCIICHUS, XUMUYECKasl peakius, XUMUYecKasl CBA3b, TEIUIOBOUM 3 (EKT peakiuu, MoJb,
MOJISIPHBIH  00BEM, PACTBOP, BJICKTPOJIUTHI, HEIICKTPOIUTHI, DJICKTPOIUTHYECKAS TUCCOIUAINS,
peakuuu MOHHOTO OOMEHa, KaTraau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMBIE M HEOOpaTUMbBIC
peaklMK, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEpHOCTb, XHUMHUYECKasi CBs3b (KOBaJCHTHAas, HMOHHA,
MeTaJUIMuecKasi), KpucTajuimueckas: penéTka, Koppo3us METaUIOB, CIUIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeneabHo nomyctumas konueHntpauusa [IJIK BemecTsa;
WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHA M MPUMEHSTH 3TU TOHSITHS TPHU
OTMCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (OPMYJ BEIIECTB H ypaBHEHUH
XUMUYECKHUX PEAKLUM;
OTIPEIETISATh BAJICHTHOCTh M CTETICHh OKUCJICHUSI XUMHYECKUX 2JIEMEHTOB B COSTMHEHUSX PA3IMYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONPEAENEHHOMY Kiaccy COEIUHEHHH Mo ¢opMmynam, BUA
XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas) B HEOPTraHUUYECKUX COCTUHEHUSX, 3apsl
MOHA 10 XHUMHUYECKOM ¢opmyse, xXapakTep cpeiabl B BOJHBIX paCTBOpax HEOPTaHUYECKHUX
COCIMHEHUH, TUIT KPUCTALTUYECKON PEIIETKH KOHKPETHOTO BEIIECTRA;
packpeiBaTh cmbica llepmogmueckoro 3akona J[. WM. MenneneeBa M JOE€MOHCTPUPOBATH €rO
MOHUMAaHWE: ONHUCHIBATH M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoanueckoil cuctembl
XUMHYECKHX JJIEMEHTOB: paszNUyaTh MOHATHs «riaBHas mnoiarpynma (A-Tpymnma)» U «moOouHas
noarpynna (b-rpymnmna)», Manbie U OOJbIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS
B TIEPHOJUYECKON TaONHIle, C YUCIOBBIMH XapPAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB | 3apsij sapa, 001Iee YHCIIO SJIEKTPOHOB U paclpeiesieHHe UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB DJIEMEHTOB M MX COCIUHEHHH B
npejesiax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KIIACCU(UIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE peakiuu (10
YHCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY 3((eKTy, Mo HU3MEHEHHUIO
CTeTNeHel OKUCIIEHUS XUMUYECKUX DJIIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOMIME W CcHenupUIecKue XHUMHUYECKHE CBOIMCTBA TPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHWE NPUMEPAMH MOJICKYJISAPHBIX M WOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;
COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHYECKOM AMCCOLMAIMU KHUCIJIOT, LIENOYEH M COJIEeH, MOJIHbIE U
COKpaIIEHHBIE YPaBHEHHS pEaKlIUii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIMid, MOATBEPIKIAIOIINX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/y BEIlIECTBAMH PA3JIMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OallaHCa 3TUX PEaKIINi;



IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHHSI, BO3MOXKHOCTH IMPOTEKAHHS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO 3JeMEeHTa Mo (opMysie COSAMHEHMs, MacCOBYIO JOJI0 BEIecTBa B pacTBOpeE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

coOiroaaTh npaBuiia MOJIb30BAHUS XUMUYECKON MOCYAON U 1abopaTOPHBIM 000PYAOBAHUEM, @ TAKKE
npaBuia OOpAaIeHHsT C BEIIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSIMH 110 BBINOJIHEHHIO
7a00paTOPHBIX XUMHUYECKMX ONBITOB IO IMOJYYCHHIO M COOMpPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMmaka M yrieKucIIoro rasa);

IPOBOJUTH PEAKIIMU, TIOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACcIO3HABAThH
OTIBITHBIM MYTEM XJIOpH-, OpOMUI-, HOIUI-, KapOoHaT-, ¢hocdar-, CUIMKaT-, Cyabdar-, THAPOKCU -
WOHBI, KATHOHBI AMMOHHSI U MOHBI W3YYCHHBIX METAIIOB, PHUCYTCTBYIOIIME B BOIHBIX PacTBOpax
HEOPTraHMYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OMNEPAIMM MBICIUTEIBHON NEATETbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIMI0, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBSI3€H — IS W3Yy4CHHS
CBOICTB BEIIECTB U XMMHUECKHUX PEAKIIN, €CTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS — HAaOI0/IeHHE,
U3MepeHHe, MOICTUPOBAHNE, SKCIIEPUMEHT (PealIbHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoandyecTBO YacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmbl Bcero KoHTpo1bHEIE IpaxTH1eckne o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pasnen 1. [lepBoHavaibHble XUMHYECKHE OHATHS
XuMusg — BakHas 00/1aCTh

11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK

' NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xumnueckue 15 1 bu6mmoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pazneny 20

Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bosnyx. Kucnopona. [lonsarue 6 bubnnoreka [JOK

' 00 okcuaax https://m.edsoo0.ru/7f41837¢c
29 Bonopona.Ilonstue o kucinorax 8 1 bu6nmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHHMSIX https://m.edsoo0.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COCANHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm

3.1

Ilepuoauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKHUX 3J1eMeHTOoB []. 1.
Mennene-eBa. CTpoeHue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKasA CBI3b.

3.2 OKHUCIUTEIEHO- 8 bubmmoreka [IOK
BOCCTaHOBHTEIIbHBIC PEAKIUK https://m.edso00.ru/7f41837¢
throro mo prsaeny w ﬁggsjiil/ﬁée%asi(.)rﬁl 7f41837c
PesepBHOE Bpemst 3 BI/I6JI.I/IOTeKa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
) NMPoOrpaMmblI Bcero Kontpoarnste | Ipaxrudeckue o0pa3oBaTejibHbIE
padoThI padoThbI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriyonenue 3HaHUK 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JieNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuoreka [IOK
' XHMMHUYECKUE PEAaKIMK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
21 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bu6muoreka [JOK
' snemeHToB VIIA-rpymmel. ["ajgoreHs https://m.edsoo.ru/7f41a636
2| S e ; B orea 10K
' PYHIBL 6P https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
bu6anoreka LIOK
2.3 sneMeHTOB VA-Tpynmsl. A30T, Gpochop 1 ux 7 1 hitps://m.edso0.ru/7f41a636
COCJTMHEHUS
P s s ; 1 ;| s o
' N PYTIIBI. poA https://m.edsoo.ru/7f41a636
KPEMHUH M WX COCAMHCHUS
Hroro 1o pasneny 25
Paznea 3. Merasuibl M1 MX COeIMHEHUS
. bubmuoreka [{OK
31 (Ob1pte CROACTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTauibl U UX COSTUHEHUS 16 1 2 bubnuotexa [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Wtoro o pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa

41 B . 3 bubnunoreka LIOK
. eIIeCTBa U MaTEPHAIIBI B KU3HH YEJIOBEKA hitps://m.edso0.ru/7f41a636
Wroro no pazueny 3
P 3 but6mmoreka [IOK

C3CPBHOC BpeMA https://m.edso00.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YUHEHUKA

METOAUYECKHNE MATEPUAJIBI JUIA YUUTEJIA

[MNPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bubmuoreka [JOK
https://m.edso0.ru/00ade348

bubmuoreka [JOK
https://m.edso0.ru/00ade4388

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [{OK
https://m.edso0.ru/00ade64a

bubmuoreka [JOK
https://m.edso0.ru/00ade802

but6mmoreka [{OK
https://m.edso0.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a
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